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Bio-suspensions which contain yeast 
and BSA are separated using cross-flow 
microfiltration and centrifugal filtration in 
this study. In cross-flow microfiltration, the 
relationships among pseudo-steady flux, 
BSA rejection coefficient and operating 
conditions are derived by the basic filtration 
equation, the force balance on the yeast cells 
on the membrane surface, the concentration 
polarization model and the standard captured 
equation in deep-bed filtration. The 
calculated results agree fairly well with 
experimental data. The optimum operating 
condition is selected as high cross-flow 
velocity, low filtration pressure and pH 3.0. 
On the other hand, in centrifugal filtration, 
the more compact cake formed at higher pH 
values results in lower filtration flux and 
separation efficiency. However, no obvious 
effect of rotating speed (centrifugal effect) on 
the filtration rate can be observed due to the 
quick formation of filter cake. 
 
Keywords: cross-flow microfiltration, centrifugal 





















































γ⋅= 1     (1) 
或與濾餅厚度, Lc,的關係： 










































⎛ γ   (5) 
四、結果與討論 
圖 1 顯示在不同 pH 值下，各個過濾阻
力的來源。由圖中可知，濾材阻力不因為
懸浮液的性質而改變，大致維持定值。在
pH 5.0 和 pH 7.0 的條件下，過濾阻力都是
由濾餅阻力所主導，遠大於其它阻力來




pH 值下，會發生凝聚現象，使得 BSA 凝
聚團的尺寸恰好容易阻塞在膜孔內，因此


































下，pH 3.0 會有較高的 BSA 回收量，且高
出其它 pH 值約二、三倍。而 pH 7.0 又比
pH 5.0 高一點，這是由於 pH 3.0 時，有非
常高的濾速和非常低的阻擋率，而 pH 5.0
的阻擋率比 pH 7.0 稍高，且濾速比 pH 7.0
稍低，故能得到較高的 BSA 回收量。 
圖 5 顯示在不同的操作條件下，擬穩
態下之 BSA 純化通量。可以發現無論 pH
值為何，隨著掃流速度的增加，BSA 之純
化通量也跟著增加；但是在 pH 5.0 和 pH 
7.0 時，增加並不明顯，這是由於在高掃流
速度下，pH 5.0 和 pH 7.0 會有較高的 BSA
阻擋率的緣故。而 pH 3.0 時，阻擋率相當
低，因此濾速增加使得BSA純化通量較高。 


























的通過量會越多。在 pH 值為 5 及 7 時的蛋
白質分離效率幾乎是百分之百，故可由圖
中的濾液量判斷牛血清蛋白的分離量。但













為 pH 3.0 時，濾速都比 pH 5.0 和 pH 7.0
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Fig.1 Filtration resistances in cross-flow microfiltration of 
suspensions with different pH values. 
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Fig.2 Comparisons of pseudo-steady filtration rates between 
calculated results and experimental data under various 
operating conditions. 
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Fig.3 Comparison of calculated results and experimental data of the 
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Fig.4  Effects of operating conditions on the BSA recovery. 
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Fig.5 Effects of operating conditions on the BSA purification flux. 
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Fig.6 The time courses of cake mass and average specific cake 
resistance during centrifugal filtration under various 
rotational speeds. 
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Fig.7 A comparison of filtrate rates between the predicated values 
and experimental data 
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Fig.8 The filtrate weight of BSA versus the filtrate volumes under 
various rotational speeds and pH. 
